I. Introduction
Recent education reforms in many countries aim at improving educational outcomes by expanding parental choice among public schools. Such system-wide school choice programs may have general effects that improve school quality through enhanced competition or through better matching between students and schools. Most of the research on the general effect of choice in the US has looked at housing markets as representative of a potentially informative form of school choice which allow establishing indirectly its relationship with school quality or productivity (Black 1999 , Hoxby 2000 and Rothstein 2004a and 2004b . Studies on other countries used general school reforms to examine the effect of competition and choice on school performance (Ahlin 2003, and Sandstrom and Berstrom 2002 Zealand). Other related research studied programs that allowed specific groups to attend private or charter schools and estimated partial equilibrium effects of choice on individuals (for example, Rouse 1998 , Peterson et al. 1998 , Mayer et al. 2002 , Angrist et al. 2002 , Krueger and Zhu 2004 , Cullen, Jacob and Levitt 2005 , Hoxby 2005 ). Some programs allowed public school students to apply to magnet and public schools outside of their neighborhood (Cullen, Jacob and Levitt 2003) . However, the more complete characterization of the effect of school choice, including both the general and individual effects, is still an open question and this study takes a step in this direction. This paper looks directly at both the general and individual effects of public school choice by exploiting a policy reform that allowed open and choice-based enrollment in post-primary schooling in Tel Aviv, Israel. The program allowed students to choose between schools in and out of their district, therefore permitting to distinguish between the general effects on affected districts from the individual effect of opting out of neighborhood schools. Prior to this program, which started in 1994, enrollment was based on zoning, including compulsory inter-school district busing of about 40 percent of the students.
This aspect of reverse desegregation, i.e., the replacement of busing with free choice, makes the Tel Aviv choice similar to recent programs in the U.S where forced busing was replaced with free school choice. 1 The Tel Aviv School Choice Program (hereafter, TASCP) allowed students choice among five secondary schools, three in their school district and two from more affluent neighborhoods in the city. In this paper I focus on the school district that was enrolled first into the program (district 9). I follow students from the end of primary school (sixth grade) to the end of high school (twelfth grade) which allows, unlike most research in this area, to estimate the impact of school choice on long-term academic outcomes. Because disadvantaged students were overrepresented in schools that were included in the early phases of the choice program, TASPC allows exploring the impact of school choice in an environment about which there is heightened concern. Another distinguishing feature of this paper is its focus on the effect of choice on measures of educational achievement that are key determinants of post-secondary schooling and market wages in Israel.
In the first part of the paper I estimate the general effect of the choice program. The non-random selection of district 9 to the program eliminates an estimation strategy based on a simple exposure to the program. However, since district 9 is located at the eastern edge of Tel Aviv, bordering two adjacent cities of the same metropolitan area, Giv'atayim and Ramat Gan (hereafter, GR), a regression discontinuity strategy based on a sample drawn from a narrow band around the municipal border can produce a treatment-control contrast that will allow causal interpretation of the effect of the program. Indeed, limiting the sample to observations within such narrow bandwidth yields a perfectly balanced sample between treatment and control. Such an RD or natural experiment strategy (which is similar to one used by Black 1999) will most likely remove any heterogeneity across district 9 an GR that may confound the effect of the choice-program estimates. Within this RD-natural experiment framework I also use paneldata and implement difference-in-differences estimation which helps as well to eliminate constant baseline unobservable differences that may confound the effect of choice. Using these various identification methods consistently suggests that the school-choice program led to a sharp reduction in the dropout rate and to significant improvement in matriculation-exam outcomes.
The positive general equilibrium effects of the program may reflect positive partial equilibrium effect of students who chose to opt out and attend better schools (in terms of mean outcomes) in North Tel Aviv and positive effect from enhanced competition and better matching between students and schools. In the second part of the paper I use an instrumental variable strategy to assess how important is the opting out channel in explaining the general equilibrium effect of choice. The first instrument that I use exploit a special feature of the program: students who opted out of district 9 were provided with transportation to the school of their choice while students who stayed in district 9 schools had to use public transportation.
Based on this difference in convenience of transportation to school, the first instrument I use is an indicator of whether a student resides on a street that is served by a public bus line that leads to one of the three secondary schools in district 9. I show that the two groups formed by dividing the treated students according to this indicator are balanced in all observable dimensions. However, those who reside on streets with such bus lines have a significantly higher probability of choosing a school in their district. I also use a related instrument, the distance from home to the nearest school in district 9. This instrument has a very strong and significant first stage, affecting negatively the probability of opting out, and it is also well balanced in terms of observable characteristics. As a third alternative, I also use as an instrument the intersection of two unrelated indicators; the first is an indicator of whether a student has an older sibling of a middle school age and the second is whether this sibling is assigned for busing to schools outside of district 9. Students who meet these two criteria might have higher propensity to opt out due to convenience, safety, and considerations of similar nature. I show that the two groups formed by this indicator are also balanced in all observable dimensions while the instrument has a strong first-stage effect, almost a 60 percent higher probability of opting out.
Contrary to the OLS results, the IV results suggest that opting out or remaining in neighborhood schools did not lead to a differential effect of the choice program on students' long-term outcomes. These results resemble the evidence shown by Cullen, Jacob Levitt, 2004 and 2005 , who find no academic effect of opting out from own district schools in the Chicago public school system. This result suggests that much of the general equilibrium effect of choice is related to the enhanced competition among schools and the better match between students and schools facilitated by the program. This interpretation of the evidence is supported by research findings about the behavioral response of students and schools to the program. The rest of the paper is structured as follows: section II presents the background and details of TASCP and gives some preliminary information about the pattern of choice and section III describes the data. Section IV describes the identification strategy and the estimates of the general equilibrium effects of the choice program, section V presents the individual effects of opting out versus staying in neighborhood schools and of busing students to out of district schools, section VI discusses the results and alternative explanations and section VII concludes.
II. The Tel Aviv School-Choice Program

Background and the Structure of School Choice
In May 1994, the Israeli Ministry of Education and Government approved TASCP as a two-year experiment to be implemented in the city's school district 9. It was the first choice program in the country since the 1968 education reform that enacted compulsory integration in grades 7-9.
2 TASCP was a response to the dissatisfaction of parents with students' outcomes and the lack of school choice. Its objectives were to give disadvantaged students access to better schools, facilitate a better match between students and schools, and motivate school productivity improvements through competition and enhanced accountability.
District 9 includes sixteen public primary schools, twelve secular and four religious. Until 1994 the graduates of five of the secular primary schools were bused to one of five secondary schools in the northern parts of the city (districts 1-4). The graduates of the other seven secular primary schools were assigned to one of the two secondary schools in district 9. In May 1994 the Education board of Tel Aviv announced that as of September 1994 this system will be replaced by free choice for the incoming 7 th graders in district 9 while older cohorts will continue in the old system.
The structure of choice was as follows. By end of sixth grade each student was asked to rank his preference among the five schools in his choice set which included always the three secondary schools in district 9 and two of the nine secondary schools of districts 1-4. The choice set varied among students in accordance with the primary school they attended. 3 In case of excess demand for a particular school, students were assigned to schools in a manner that maintained socio-economic balance that matched the respective makeup of the city. 4 However, the city reports that in the first year of the program 90 percent of students received their first choice, others their second choice; in the second year the respective rate was even higher 5 ; since 2003 excess demand is resolved by a lottery.
The experiment was expanded to district 8 three years later and to the rest of the city from the fourth year (Tel Aviv Education Authority, 2001) . During the first four years of the program, two evaluation teams provided useful and important insights on the educational and social changes that took place in schools and among teachers, students, and parents. Shapira (1998, 2002) provide detailed summaries of the program and the changes observed over the years. However, the long-term impact of the program has not been studied. Levy, A., et al., (1996 Levy, A., et al., ( , 1997 describes the pattern of choice by students' pre-program achievement.
Sorting and Opting to out of District 9's Schools
38 percent of the students in district 9 opted out in the first and second year of the program. 6 The respective rates among students from the five schools that otherwise would have been bused were much higher, 68 percent in both years. 7 The students who opted had on average higher pre-program test scores though some of the least able students opted out as well (Levy et al., 1998) . In the third year, however, the distribution was more balanced: about half of average and good students in District 9 remained in neighborhood schools while the rest chose schools in Districts 1-4. 8 integration and busing of students out of their neighborhoods in middle schools, and municipal discretion in regard to enrollment in high schools. In Tel Aviv, most middle schools were part of six-year high schools. 3 The distance from each of the twelve primary schools in district 9 to the closer of the two schools included in the choice set varied greatly, from one to nine kilometers. The maximum distance to the three schools in district 9 was 4 kilometers. 4 Siblings in the same school and school capacity were also used as criteria to balance enrollment. 5 Tel Aviv Education Authority (1999). 6 Few students enrolled in the only two charter middle school in the city (the Science and Nature schools, both located in District 8). A small number of students enrolled in schools outside of Tel Aviv. 7 Source: Tel Aviv Municipal Education and Culture Administration, Memorandum (in Hebrew), Summary Statistics from the School Choice Administration, 1994 -95, May 28, 1995 This more balanced pattern in the propensity to opt out reflected perhaps the city's education authority's effort to inform parents about the benefit from choice and the options available. Schools also held "choice workshops" for parents and students.
Lacking access to the achievement data used by Levy et al. (1996 Levy et al. ( , 1997 , I examined the sorting based on students' socioeconomic characteristics. The students who opted out of district 9 were from better socio-economic background as evident by their significantly higher mean fathers' years of schooling (11.7 versus 10.3), higher mothers' schooling (11.9 versus 10.5), lower proportion of students from an Asia/Africa ethnic origin (17.3 versus 22.4 percent) and higher proportion of students from a Europe/America ethnic origin (7.5 versus 2.8 percent).
III. The Data
The data I use in this study comes from administrative records of the Ministry of Education on the (in 1992, 1993 or 1994) to the advanced stages of high school. As outcomes I use an indicator of dropping out before completing twelfth grade, passing the matriculation exams, 10 credit-weighted average score on the matriculation exams, number of matriculation credits, number of matriculation credits in science subjects, and number of matriculation subjects at honors level. Several of these outcomes are used to screen and select students for prestigious universities and desired academic programs such as medicine, engineering, and computer science. 
IV. The General Effect of School Choice
Identification Strategy
Tel Aviv is part of a metropolitan area that includes five major cities. Two of them, Givatayim and Ramat Gan (to be noted here as GR), are tangent to district 9 which includes all the most southeastern city's neighborhoods (see Map 1). GR have independent and separate education systems and therefore they were not part of the school choice reform of Tel Aviv. 11 The metropolitan geography of district 9 and the adjacent cities raise the possibility that students in GR may be used as a comparison group for students from district 9. However, as shown in Table 1 , columns 2 and 3, GR students are very different in mean characteristics from district 9 students (t-test for these differences are presented in column 5). The lower panel of this table indicates that these two groups are also very different in pre-program outcomes.
However, a regression discontinuity design that limits the sample, in a manner similar to Black (1999) , to observations within a narrow bandwidth around the municipality border between district 9 and GR may eliminate these imbalances because proximity of residence may be paralleled by similarity in other characteristics. Having data on pre and post program cohorts (sort of a panel data) can further enhance the identification of the causal effect of the program by enabling difference in differences estimation which can further remove any remaining time invariant heterogeneity across treated and control groups.
In this section I use both of the above methods to identify the effect of the choice program. As for the RD-natural experiment method, I define samples based on drawing symmetric bands around the municipal border starting from 100 meters (on each side) and increasing gradually (Map 2 presents an example of such a symmetric band). As will be shown below, contrary to the large imbalances based on all of district 9 and GR, the natural experiment samples based on narrow bands around the municipal border yield perfectly balanced treatment and control groups. For most of the characteristics, the treatment-control differences are identically zero in the sample based on a bandwidth of 150 meters and they gradually become non-zero as the bandwidth increases but they all remain statistically not different from zero until a bandwidth of 750 meters. From about 1000 meters on the differences remain practically constant and they are significantly different from zero. However, the important conclusion drawn from the figure is that up to about 300 meters the differences are very small in absolute and in relative terms and they are also not statistically significant.
12 Table 2 bandwidth samples. However, this slight imperfect balance is likely random since, as will be shown in the next section, it is paralleled by small and non-significant pre-program treatment-control differences in outcomes which after conditioning on covariates vanish almost completely. It is therefore safe to conclude that the treatment-control contrast in the 200 or 250 bandwidth samples truly reflect a natural experiment that can be used to identify the general equilibrium effect of the choice program.
Columns 5-7 in Table 2 evidence in Table 2 further substantiates this pattern by showing that it also exists for the 1992 and 1993 cohorts. For example, the difference in mean years of fathers' schooling in 1992 was -1.156 and it is statistically significant (s.d=0.343). The means and treatment-control contrast for 1993, also a pretreatment year, are very similar to the evidence for 1992, as also are the evidence for 1994 (presented in column 7). This pattern suggests a remarkable stability in the composition of students in both groups over the 1992-1994 cohorts, a result that lends credibility to the use of this panel of cross sections data for differences-in-differences estimation.
Estimation
The natural experiments samples were shown above to be well balanced in student characteristic and also in preprogram outcomes. Yet, it does not preclude the possibility that differences between the two groups in unobservables still exist. Using characteristics and schooling outcomes of untreated preprogram cohorts, however, may provide a baseline for benchmarking the changes that followed the program. I will therefore first present a controlled comparison of treated and untreated students using samples of before-and after-treatment cohorts based on the following regression:
(1)
where y ijt is the ith student outcome in school j and year t; x ijt is a vector of student characteristics in school j and year t; Z jt is the treatment indicator, which equals 1 for district 9 students and d  is the treatment effect. I will estimate equation using three samples, the two natural experiments samples and the full sample of district 9 and of GR. However, the before-and-after cross section data can also be used as a stacked panel data that permits regression analysis with control for primary-school fixed effects. This form of difference in differences (DID) estimation will also account for constant unobservables differences between the treatment and the control group. I therefore will estimate stacked models using the three years of cross-section data together. The treatment indicator Z is now defined as the interaction between a dummy for year 1994 and the indicator of district 9 as follows:
where π t are year (i.e., 1992, 1993 and 1994) effects. The dependent variable, y ijt , is the outcome of student i in school j in period t. In addition to providing a check on the precision of the 1992-1993-vs.-1994 contrast in treatment effects, equation (2) may be seen as a framework for the control of omitted school effects that correlate with treatment status. The validity of this control, however, depends on the validity of an additive conditional mean function as a specification for potential outcomes in the absence of treatment. The graphs connecting the point estimates and their respective confidence intervals show that in each of the samples the program had a significant impact on the following four (of the six) outcomes: the matriculation rate, average score, credits and number of subjects at honor level. There is evidence that the program also reduced the dropout rate but this effect is measured precisely only in bandwidth of 400 meters and beyond. The estimated effect on the number of credits in science subjects is also positive but it becomes significant only in bandwidths beyond 1,500 meters.
Results: Graphical Presentation of Differences-in-Differences Estimates
The graphs reveal a common pattern of declining point estimates as the bandwidth is gradually widened but from about 400 meters and beyond the point estimates stay relatively unchanged. In the next section I present more detailed results for the 200 and 250 meters samples as well as for the full sample.
Results: Detailed Cross Section and Differences-in-Differences Estimates
In this section I first discuss the results based on the full sample. Table 3 , columns 1-3, presents the results for three cohorts: 1992 and 1993 which are pre-treatment and 1994, a cohort already exposed to the choice program. The table presents results for the six outcomes described in the data section and shown in Figure 2 . For each outcome and year, the table presents the unconditional and conditional mean differences between treatment and control. The table also shows the absolute means of each outcome for the control group.
The estimates presented in the first two columns of Table 3 show that district 9 students had lower high-school outcomes than GR students before the program started. The outcome levels and treatmentcontrol differences were remarkably similar in both years. For example, the unconditional mean dropout rates in district 9 in 1992 (17.9 percent) and in 1993 (19.3 percent) were more than twice the corresponding rates in GR. The mean matriculation rates in GR in 1992 and 1993 (60 and 63 percent, respectively) exceeded those of district 9 by 40 percent. Similar differences were observed in the other outcomes presented in the table. However, controlling for students' characteristics reduces much of these baseline differences. The treatment-control conditional mean difference of the dropout rate in 1992, for example, is 4.7 percent as against a simple mean difference of 9.2 percent. The corresponding matriculation rate unconditional difference was -16.5 percent while the respective conditional difference is 1.3 percent. This pattern recurs in all six outcomes, suggesting that much of the observed outcome differences are explained by observed differences in characteristics.
Column 3 in Table 3 presents the results for the first cohort that was exposed to the program.
Comparing the simple treatment-control mean differences and the conditional differences of the 1994 cohort with those of the two pre-program cohorts, reveals a large relative improvement in outcomes of students of district 9. The magnitude of the improvement implied by the comparison of the simple differences are very similar to those based on the conditional differences. The difference in differences estimates, based on using these cross sections, demonstrates best this important similarity and also provide a concise summary of these results. Column 4 presents DID estimates when all three cross sections are used and column 5 presents the estimates when only the 1993 and the 1994 cohorts are included. The results in both columns are very similar and therefore I discuss here only those presented in column 5. The DID estimates closely resemble the difference of simple mean differences and also the difference of conditional differences presented columns 2-3. They are significant for all outcomes except for the number of science units, for which the point estimates are positive but imprecise. For example, they suggest the program led to a 7-8 percentage point decline in the dropout rate and to a 7-8 percentage point increase in the matriculation rate. It is important to note again that these estimated effects are not sensitive at all to whether the regressions include student-level individual controls. This is probably due to the absorption by the school fixed effects of most variance among students in their background characteristics. Thus, the DID estimates support the interpretation of earlier results as causally related to treatment.
14 To assess how sensitive are the results to the use of GR as a comparison group, I used instead the two adjacent large cities south of Tel Aviv that are also part of the Dan metropolitan area, Bat-Yam and Holon, as an alternative comparison group. Based on balancing tests for students' characteristics and outcomes I conclude that this comparison group looks much more similar to district 9 than GR. Yet, the evidence based on Bat-Yam and Holon as a comparison group and presented in Table A1 is remarkably similar to those presented in Table 3 .
The Results Based on the Regression Discontinuity-Natural Experiment Samples
The main weakness of the foregoing results relates to pre-treatment imbalances between treatment and control in students' characteristics and outcomes. The before-and-after comparison and the control for primary-school fixed effects do take care of any unobserved constant differences between treatment and control. However, we cannot completely rule out the possibility of some treatment-control differential trends in unobserved characteristics, even though the period analyzed is very short, just three years, and no changes were seen from 1992 to 1993 between the groups as well as no evidence of treatment-control outcome differences in time trends. The natural experiment samples are free from these concerns because the 1993 and 1994 treatment and control groups were shown to be identical in student characteristics.
Below we will see that they are identical also in mean outcomes in 1993. Table 3 , columns 6-11 present cross section and differences in differences estimates from samples based on bandwidths of 200 and 250 meters. Columns 6-7 and 9-10 presents the cross section results of the 1993 and 1994 cohorts, for each sample respectively, and columns 8 and 11 presents the respective DID estimates. Columns 6 and 9 show that in 1993 there were zero or no systematic treatment-control differences in mean outcomes; the observed differences have different signs across outcomes and they are not statistically significant, especially after conditioning on covariates. This close resemblance in preprogram outcomes parallels the almost identical means of students' characteristics of the two groups shown in Table 2 . However, the 1994 differences show an advantage for the treatment group that is statistically significant in some cases, especially in the 250 bandwidth sample. The respective DID estimates, which were already presented in Figure 2 , also indicate positive program effects which are significant for four of the outcomes and in both samples. The effect on the dropout rate is negative and on the number of science units it is positive but these two effects are not precisely measured.
As seen already in Figure 2 , the samples based on narrow bandwidths yield somewhat larger treatment estimates than those obtained from the full sample (column 5). One possible explanation for this pattern is treatment heterogeneity, perhaps due to different socio-economic background or other unobserved characteristics of those who resides near the Tel Aviv and GR border. This type of program effect heterogeneity is reflected in the local average treatment effects estimates based on the 200 or the 250 bandwidth samples while the estimates that the full sample yields are average treatment effects.
Heterogeneous Treatment Effects
The effect of school choice may vary in accordance with students' background characteristics. In particular, unrestricted access to better schools and a better match between pupils and schools may have a stronger effect on disadvantaged students. Table 4 presents the estimates for samples stratified first by fathers' education, column 1 for less than 12 years of schooling and column 2 for 12 or more. 15 The estimates are generally precise and suggest that disadvantaged students benefited dramatically from the school-choice program, gaining a 7 percent decline in the dropout rate, a 6.2 percent increase in the matriculation rate, a 6 points increase in average score and a 1.5 credits increase. The effect on science credits and on number of honors subjects for the low-education group was also positive but not measured precisely enough. All these gains are very large relative to the respective counterfactual. Children with high parental education recorded smaller improvements. The choice program led to improvements in just two outcomes for this group: a 5 percent decline in the dropout rate, which may be considered a large change in view of the otherwise counterfactual rate and a 4-point gain in average score. This pattern was not sensitive to using alternative father's education cutoff of points such as 10 or 11 years of schooling.
The finding that disadvantage students benefit more than others from access to school choice is consistent with the evidence on the effect of school vouchers in the U.S. (Hoxby 2002; Peterson et al., 1998; Krueger and Zhu, 2004) .
16 Table 4 also shows results separately for males (Column 3) and females (Column 4). The results suggest that the program had some differential effects by gender. It led to a very sharp decline in the male dropout rate, almost 12 percentage points relative to the otherwise counterfactual rate, and a smaller decline in the girls' dropout rate, only 3.3 percentage points, although the counterfactual rate was also small. On the other hand, the matriculation gain was greater for girls than for boys (6.5 percent and 4.5 percent, respectively). In three of the remaining four outcomes, boys made much larger gains: average score (9 versus 4 points), matriculation units (2.6 versus 0.6), and number of honors subjects (.3 versus 0.1).
V. Individual Effects: Opting Out Versus Staying in Neighborhood Schools
The question of whether students who preferred opting out to schools in more affluent neighborhoods benefited more from the choice program is important for uncovering the sources of the benefit of TASCP. These students could have gained more because of better peers and better schools.
Against this we should weight the gain from possible better student-school matches and from the enhanced competition faced by schools, both within district 9 and from out of district schools. The fact that students are not being bused or assigned anymore to schools against their may be improve student's motivation and their general well being. The individual contribution of each of these factors cannot be measured but the importance of the effect of opting out can be estimated. I turn next to assess whether the general equilibrium effects presented in the previous section reflect mainly the gain to students who opted out or is the gain from choice is equally shared by students who enrolled in schools in district 9.
Simple OLS estimates of opting out status on outcomes are presented in Table 5 . The table presents results for two alternative definitions of opting out: the first is to schools in districts 1-4 and the second is to schools in districts 1-8. 17 They suggest that those who opted out to schools in districts 1-4 (or in districts 1-8) had on average significantly better outcomes. For example, they had a lower dropout rate (0.093 versus 0.142 for those who chose to remain in district 9), higher matriculation rate (60.6 versus 47.9), higher average score (72.6 versus 63.4), more science credits (2.1 versus 1.3) and more honor level subjects (1.93 versus 1.64). However, these differences may simply reflect the endogenous sorting discussed in Section I. The lower panel in Table 5 shows indeed that controlling for students' background characteristics lowers dramatically these gaps.
To uncover the causal effect of opting out I adopt in this section an instrumental-variable strategy, using three different instruments -the distance to the nearest school in the choice set, an indicator of the proximity of students to public transportation and an indicator of whether a student has siblings of middleschool age who are assigned for busing to schools outside of district 9. Below I explain the rational and credibility in using these instruments as exogenous sources of variation in students' propensity to opt out for estimating the causal effect of opting out on long term high school outcomes.
Proximity to Public Transportation and Distance to Schools as Instruments for Opting Out
Empirical evidence (for example in Hastings, Kane and Staiger 2005) suggests that the distance to school and availability and cost of transportation are important determinants of school choice Therefore, a potential instrument for the effect of opting out is the distance to schools in the choice set. However, this distance is potentially endogenous since family location may respond to the choice program. But in our case this concern is not relevant since students had to make their choice within a month from the announcement of the program, leaving practically no time to respond in terms of residential location.
There are two reasons in our case to prefer the distance to nearest schools in the district as the relevant instrument. First, it could be that the out of district schools included in the choice set of students were not free of consideration that would create a spurious correlation between the distance to these schools and potential outcomes. Second, one of the three district 9 schools was always the nearest to each of the students. Actually, all these secondary schools were clustered in one campus. To avoid the potential endogeneity in the distance to out of district schools and to exploit the idea that the distance to the nearest school is the most important factor in school choice, I chose the distance from home to the high schools campus in the district as the relevant measure of proximity to school.
The mean distance to the nearest school is 1.75 km, from a minimum of half a km to a maximum 4.5 km. Column 2 in Table 6 presents balancing tests for this potential instrument with observable students' characteristics. The tests are based on regressions of students' characteristics on the instrument.
The distance to school is positively correlated with father and mother schooling but in both cases the standard errors are high and yield low t-statistics. Some more precise imbalances are seen for the other characteristics but they are not systematic in terms of the direction of the differences. For example, distance to school is positively correlated with number of siblings but negatively correlated with the Asia-Africa ethnic group, a pattern not consistent with the usually observed strong positive correlation between family size and Asia-Africa ethnic origin. A similar contradiction arises by comparing the sign of the correlation between distance to school and number of siblings and the correlation of distance to school with mother schooling. These conflicting patterns of correlations suggest perhaps that the imbalances in some of the variables in column 2 are random. This interpretation of the correlation of the distance to the nearest school with some of the observed student's characteristics will gain further support by the evidence shown below that the estimated effect of the distance to school in the first stage and the reduce form equations are not sensitive at all to the inclusion of these background characteristics as controls.
Another potential instrument that can be used arises from the fact that the program provided convenient and free transportation for opting out students but not to others. Students who attended a school in district 9 had to use own or public transportation. Since public buses run only on main streets, students who live near a main public bus route enjoyed, relative to other students, more convenient access to neighborhood schools which may be reflected in their higher propensity to attend local schools. If residing near a bus route is not correlated with observed or unobserved potential outcomes, it could provide potentially useful exogenous variation in opting out. To generate an instrument based on this idea, I coded an indicator (Instrument 2) based on whether the student resides on a public bus route versus otherwise. In the 1993 and the 1994 samples, 119 and 149 students, respectively, met this criterion. Table   6 , columns 4 and 6, presents balancing tests for the differences in means of the samples created by this instrument in 1993 and 1994, respectively. The tests suggest that students who reside on a public bus route are almost identical in their observed characteristics to students who reside off bus routes. In terms of parental schooling, number of siblings, gender, and immigration status, the two groups are identical:
none of the 16 estimates of is statistically different from zero. These balancing tests suggest that this proposed alternative instrument is orthogonal to students' observable characteristics and so, perhaps, to their unobservable characteristics as well. Against the perfect balancing of this instrument, I note its shortcoming, a relatively small number of students that their opting out behavior might be manipulated by the instrument.
Having an Older Sibling assigned for busing as an Instrument for Opting Out
Students who had older siblings (in 8 th or 9 th grade) whom according to their primary school had to attend out of district secondary schools may have a higher propensity to opt out due to convenience, safety, and considerations of similar nature. 18 Thus, an instrument can be defined as an interaction term between two indicators: the first is whether a student has an older sibling in middle school age and the second is whether that sibling is in the busing program (regardless if he actually is or is not being bused).
By defining the instrument this way, I minimize the possibility of it being correlated with (endogenous) choice because students in previous cohorts that were included in the forced busing program were bused only until the end of ninth grade, after which they could transfer to any other high school in the city. Note that these two indicators that form the instrument should be added as controls for their main effect in the first-stage and reduced-form equations.
Column 7 in Table 6 presents the descriptive statistics for students for which this instrument is equal to zero and column 8 presents the respective balancing tests. In 1994, seventy-two students met both criteria and the estimates in the table suggest that their observable characteristics are not significantly different from the rest of district 9 students that year. The two samples are almost perfectly balanced in respect to most covariates, particularly the almost identical means of father and mother schooling, the number of siblings in the family and the proportion of immigrants. Table 7 presents the first-stage, reduced-form and 2SLS estimates that are based on these three instruments. I first present result of using each of them separately and then results obtained by using them jointly. The first-stage dependent variable is an indicator of opting out of district 9. 20 I used two specifications, one without any controls included and a second that included as controls the student background characteristics and also few primary school characteristics (average socio-economic index, the average test score and the average passing rate in a reading test that all district 9 students took while in sixth grade).
19
First Stage, Reduced Form and 2SLS Estimates
The first and second rows in Table 7 present the first-stage and reduced-form estimated equations using the first instrument, without and with controls included, respectively. The distance to school has a positive and highly significant effect on opting out; For example, increasing the distance to the district's schools campus by one kilometer increases the probability of opting to out by 25 percent. When the controls are omitted from the first stage this estimate is 23 percent, reflecting that the instrument is not correlated with the observable characteristics, and therefore, perhaps also not correlated with confounding unobservables. The reduced-form effects are presented in columns 2-7. The estimates using the distance instrument are not statistically different from zero for all outcomes except for science credits in the specification that included the controls. In all cases the t-statistics where one or lower.
The 3 rd -4 th rows in Table 7 present the first-stage and reduced-form estimated equations using the second instrument (an indicator of access to a public bus). The first-stage estimate shows that residing on a public bus route also has a significant effect on opting out; it reduces the probability of opting out by 18 The choice program applied only to the incoming 7 th graders. Older cohorts continued with zoning and busing. 19 Due to data limitations in 1993, I could match students only to siblings who were in seventh or eighth grade in 1994 and not to those who were in ninth grade. This makes the 1993 sample much smaller but it leads to similar results, namely that the two samples are also very similar for the cohort of 7 th graders that preceded the program.
23.4 percent when no controls are included and by 19.1 percent when the controls are added. Again, the similar first stage estimates from the two specifications is a result of the perfect balancing of the instrument in terms of the treatment-control differences. 21 The reduced-form effect of this instrument on the drop out rate is positive and on all the bagrut outcomes is negative, but the six estimates are not statistically different from zero in each of the two specifications. The most precise estimates are the effect on the dropout rate (with t-statistics of 1.2) and on bagrut credits (t-statistics of 1.3).
Obtaining no reduced form effects based both on the first and the second instrument is somewhat reassuring about the quality of the identification of the effect of opting out. The correlation coefficient between the two instruments is relatively low, -0.17.
The 5 th -6 th rows in Table 7 presents the estimates using the third instrument (based on having older siblings that are still eligible for busing). This instrument has a large and significant positive effect on opting out status. Students with siblings who are at secondary schools and are supposed to be bused to schools outside district 9 have a 58 percent higher probability of opting out. 22 This is a stronger effect than that of the second instrument but it manipulates the behavior of fewer students. The reduced-form estimates of this instrument are positive in all the outcomes but four of them are practically zero and the other two (science credits and honor level subjects) are statistically significant.
The three rows of panel B in Table 7 present the 2SLS estimates that correspond, respectively, to each set of the first stage and reduced form equations. Overall the 2SLS estimates, similarly to the reduce form estimates, suggest that regardless of which of the three instrument is used the program did not affect students differentially by opting out status.
I also experimented with using the three instruments simultaneously which can be useful if the interest is to test the hypothesis of zero effect of opting out since it can lead to more precise estimates. The results are presented in Table 8 . Column 1 presents the first stage estimates, three from an equation without controls and three from an equation with controls included. Each of the rows in panel A presents the reduced form estimated for one of the instruments. Focusing first on the first stage estimates, we can note that they are not sensitive to adding controls to the specification and therefore I discuss here only the results with controls included. Comparing the first stage estimates in Table 8 to the respective estimates presented in Table 7 suggests the effect of the two first instruments (distance to school and access to a public bus) fall in size when all three instruments are used jointly; especially the coefficient of the distance to school is almost halved, from 0.248 to 0.135. These changes reflect the correlations between 20 Defining opting out as attending schools in districts 1-4 or just in the city of Tel Aviv did not change the result presented in the paper. 21 If Opting-out was defined as attending a school in districts 1-4, the effect of the instruments is slightly larger, 0.23. I also tried a variation on the definition of the instrument, one that extends the indicator to include also students who reside on or near a public bus route. The first-stage effect of this instrument is slightly weaker. 22 We should also note that over two thirds of the student who opted out chose the same middle school that their sibling attended.
the three instruments (0.19 between instruments one and three, -0.17 between instruments two and three).
The effect of the third instrument is almost unchanged: it is 0.576 when used alone and 0.533 when used jointly with the other two instruments.
The 2SLS estimates resulting from the first stage when all three instruments are used simultaneously confirm what could have been expected given the 2SLS estimates shown in the first three rows of panel B. The signs of the point estimates (except for dropping out) indicate that opting out has an adverse effect on student's high school outcomes but no one of the six estimates is measured precisely enough to reject the hypothesis that they are not different from zero. Three of the t-statistics are about one and the three others are much lower than one.
These results are in sharp contrast to the simple outcome mean differences between students who opted out and students who did not (based on OLS estimates presented in Table 5 ). The instrumentalvariables estimates in Table 7 -8 suggest that the OLS estimates in Table 5 reflect only sorting by ability to out-of-neighborhood schools. I should note however, that most of the IV estimates and their standard errors do not allow rejecting the naïve simple positive outcomes differences between those who opted out and those who did not (the confidence intervals of the IV estimates include the point estimates of these naïve contrasts). However, once controls are added to the OLS estimates, they are also not significantly different from zero.
The result that students who opted out did not do better than others are very similar to the findings of Levitt (2003, 2005) that Chicago students who won a lottery to attend a public school of their choice did not improve their achievements. However, there is an important distinction between the Chicago and the Tel Aviv programs since in the latter students who did not opt out still could chose their preferred school among the three schools in their district while in the Chicago program the default of not applying to the lottery was attending the neighborhood school. Another related distinction is the positive general effect of TASCP estimated in this paper but not studied for the Chicago program.
VI. Discussion and Interpretation of the Results
The significant positive general equilibrium effect of 'compulsory' choice (versus no choice that preceded the program) and the lack of any discerned effect by opting out status suggest that the option of choice itself and the effect of competition among schools may be key to understanding the sources of the benefits from the TASCP. Choice may have had an effect on outcomes by improving the matching between students and schools, eliminating the 'cost' of busing kids against their will or of assigning students to undesired schools, and perhaps leading to higher student intrinsic motivation and less unwanted travel time. The patterns of choice by the first cohort enrolled in the program provide interesting insights that suggest that better matching and perhaps enhanced intrinsic motivation are key channels for the effects of the choice program. Almost two thirds (62%) of district 9's students chose a different school from the one they would have had to attend if choice was not allowed. Among those who otherwise would have been bused to a Northern school this rate is slightly lower, 59 percent, and more than half of them chose an out of district school. The respective rate among those who otherwise would have had to attend a school within district 9 was 65 percent.
The following contrast is even more compelling about the effect of the program on the pattern of actual choice: among the students that otherwise would have been bused to the North of the city and eventually chose to attend an out of district school, 40 percent chose a school that was different from the one they would have been bused to. Similarly, among the students that otherwise would have been assigned to district 9 and eventually chose to attend a district 9 school, 35 percent chose a school that was different from the one they would have to attend otherwise.
This evidence implies large disparities between the preferred school chosen by students and the school they would have had to attend otherwise. It suggests that allowing school choice improved the pupil-school match for two thirds of the students. More evidence and insights about the importance of these mechanisms is provided by Hieman (1998, 2002) who studied the individual (students and parents), pedagogical (teachers and schools) and organizational (schools and education districts) changes that followed the TASCP. For example, they noted that enrollment based on free choice led to improved student's intrinsic motivation, self confidence and satisfaction from school 23 ; that schools developed an innovative dialogue with their students aiming to better understand their needs and also involving them in school decision making; that schools reacted to the freedom given to them to develop special educational programs to attract students, for example, by developing new programs in communications and bio-technology, special curricula for high ability students, including early enrollment in college while still in high school and also special programs for under-achieving students.
The authors emphasize that all these changes have improved the match between students' cognitive ability or preferences and what schools had to offer.
Another potential mechanism is the competition among schools, between and within school districts that may have improved their productivity. The main threat faced by schools under competition was declining enrollment which could lead to the closure of the school and loss of jobs for all school staff. Indeed one the high school in district 9 was closed in 2000 due to sharp decline in enrollment. Shapira and Hieman (2002) emphasize that the uncertainty about future enrollment created a sense of 23 From a survey on student attitudes and behaviors, Hieman Shapira (1998) report high rates of students' satisfaction from school, from the learning and social environment, from the support and trust from their teachers. They also found evidence of optimism about their future and self esteem. Interestingly, no differences in any of these dimensions were found between students who opted out and those who remained in neighborhood schools. As a support to these findings, Hieman and Shapira add that following: in the context of a 1996 Supreme Court appeal against the TASCP, parents' school boards of all primary schools in district 9 asked the court to allow them to join as responders to the appeal. In their deposition the school parental boards presented a detailed description of the positive changes among students, parents and schools induced by the program.
permanent tension in schools that stimulated educational renewal and quality improvement. They also suggest that the competitive environment between schools was enhanced by the increased educational awareness and involvement of parents at home, in the school and in the community. For example, parents expected and demanded more from schools but were also ready to partner and invest more in their children's education. Another factor emphasized by these authors is monitoring, testing and accountability measures that were part of TASCP.
VII. Conclusions
This paper examined the effect of a program that changed the rules of students' enrollment in public high schools from zoning and forced busing to unrestricted school choice. The empirical results contribute to the debate over whether breaking the link between neighborhood and schooling improves public schools' performance through induced competition, improved matching of students and schools, and elimination of distortions occasioned by forced busing. The first part of the paper focused on the general equilibrium effect of choice in public schools. The results suggest that school choice led to large improvements in attainment and in the quality of the curriculum of study, as reflected in a reduced dropout rate, a higher matriculation rate, and a higher mean score on the matriculation exams. 24 The improvements are also noticeable in quality measures of the program of studies as credits in science subjects and the mean number of subjects studied at the honors (most advanced) level. The effects are greater among disadvantaged students and vary by gender for various outcomes. The results are robust to different comparison groups used for identification. The positive effect of school choice in TASCP can be contrasted with Hoxby (2000) , who reports a substantial positive effect of metropolitan-level Tiebout choice options on student test scores and negative effects on spending, to Bayer and McMillan (2005) who find strong performance responses of schools to competitiveness in their local environment and to Rothstein (2004a Rothstein ( , 2004b who finds little effect of choice on students' academic achievements and no evidence that choice improves average school effectiveness.
By using an instrumental-variable estimation strategy, I then estimate the differential individual effects of treatment by opting-out status. Unlike the OLS results, which suggest that students who opted out had much better outcomes than students who did not, the instrumental-variables estimates show no differential effect of the choice program by opting out status. One of the instruments I used mimics a quasi-experiment in which students are randomly allocated older siblings who were assigned for busing to secondary schools outside their district, and two other instruments mimics a quasi-experiment in which 24 The improvement in the matriculation rate implies significant economic gains. Angrist and Lavy (2004) , for example, estimated the relationship between matriculation status and log monthly wages in a sample of men aged 30-59 in the 1995 Israeli census. The rate of return on a year of schooling was estimated at about 8.3 percent while holders of matriculation certificates earn a further 24 percent. The returns on matriculation partly reflect the students are either randomly assigned good or bad access to public transportation and a distance to the high schools campus in their school districts. In all three cases no differences in long term high school outcomes were found between students who opted out to higher achieving high schools and those who preferred enrollment in own neighborhood high schools. The lack of any differential effect of opting out status resembles the no effect of voucher programs that allowed students to opt to out of districts schools (For example, Cullen, Jacob and Levitt, 2003 and 2005) . However, the important distinction between the two sets of partial equilibrium results is that in this paper the lack of any benefit from opting out is against a positive and significant general equilibrium effect from school choice.
In many respects, these findings can be of general interest beyond the local Israeli context. The Tel
Aviv choice program resembles many recent programs in US school districts where free choice replaces, under court order, zoning and forced busing. The lessons learned from an analysis of the individual and general equilibrium effect of choice are also increasingly relevant to European and some developing countries who implemented system wide and more comprehensive choice programs.
increased likelihood of higher education. Even in a sample limited to those with exactly twelve years of schooling, however, certificate holders earn 13 percent more. 
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